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PROCEEDINGS OF THE EIGHTH ANNUAL MEETING 
OF THE AMERICAN INSTITUTE OF NUTRITION 


STEVENS HOTEL, CHICAGO, APRIL 16, 1941 


The eighth annual meeting of the American Institute of 
Nutrition was held in Chicago at the Stevens Hotel on 
April 16, 1941. 


COUNCIL MEETING 

The Council meeting was held at the Stevens Hotel, Tuesday 

afternoon and evening, April 15th, at 4:15 p.m. All members 

were present. Formal actions of the Council are reported 
in the minutes of the Business Session. 


SCIENTIFIC SESSIONS 
The scientific program began at 9:00 a.m. and proceeded 
on schedule time. All the papers listed on the program were 
given. President Carpenter presided at the morning session 
and Vice-President Hogan at the afternoon session. A special 
feature of the morning session was an address on the topic 
‘*Nutrition and Defense’’ by M. L. Wilson, Chairman of the 
Advisory Committee to the Coordinator of Health and Nutri- 
tion in Relation to Defense Activities. 


BUSINESS SESSION 

The business meeting was called to order by President Car- 
penter at 11:30 a.m., April 16th. The reading of the minutes of 
the previous annual meeting was dispensed with since they 
had been published in the Journal. 

The Secretary announced that the Committee of Judges for 
the 1940 Mead Johnson Award consisted of Drs. G. O. Burr, 
C. A. Elvehjem, H. Deuel, R. C. Lewis and W. C. Rose, Chair- 
man, and that its report which had been approved by the 
Council would be made at the time scheduled in the program. 
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The report of the Treasurer was read by Dr. W. H. Sebrell. 
The auditors, Drs. A. H. Smith and Helen S. Mitchell, previ- 
ously appointed by the President, reported that they had 
examined the Treasurer’s books and found them correct. It 
was moved and carried that the report of the Treasurer be 
accepted. 

In the absence of the Editor, the Secretary read the report 
submitted by Doctor Cowgill and cailed specific attention to 
his question as to whether the Journal should adopt a more 
liberal attitude toward food advertising in the interest of 
additional income. The Secretary reported that the Council 
expressed doubt regarding the desirability of such a policy. 
There was no expression of opinion from the meeting. 

The Secretary reported that as a result of a mail vote by 
the Council, the President had appointed Drs. L. A. Maynard, 
Helen S. Mitchell and Lydia J. Roberts to serve as a Liaison 
Committee between the recently created Food and Nutrition 
Committee of the National Research Council and the Council 
of the Institute, the members of this Liaison Committee being 
also members of the Food and Nutrition Committee, and that 
it was voted to continue the Liaison Committee. The Secretary 
outlined some of the activities of the Food and Nutrition 
Committee. 

The Secretary reported that the Council had been requested 
to appoint a committee to give technical advice regarding 
food relief in Europe and that the Council recommended the 
authorization of the President to appoint a committee to give 
this advice, when requested, to private agencies engaged in 
food relief activities in Europe. This recommendation was 
adopted. President Carpenter appointed the following com- 
mittee: G. R. Cowgill, Hazel Stiebeling and FE. V. McCollum, 
Chairman. 

The By-laws Committee, appointed at the previous meeting 
of the Institute and consisting of Drs. Grace MacLeod, L. A. 
Maynard and A. H. Smith, Chairman, reported on changes 
suggested in the interest of business expediency and better 
definition of tenure of office, which changes were approved by 
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the Council and are to be submitted to the members of the 
Institute for vote before the next meeting. The Secretary 
also reported that the Council proposed a change in the By- 
laws increasing the membership limit to 300. The reeommenda- 
tion that these various proposed changes in the By-laws be 
submitted to the membership by mail vote was adopted. 

In accordance with the recommendation of the Council, it 
was voted that the Institute should be represented in the 
Division of Biology and Agriculture of the National Research 
Council, and the President was authorized to appoint a repre- 
sentative for 3 years. President Carpenter appointed Dr. L. A. 
Maynard as representative. 

The Secretary reported the discussion by the Council of 
Bill H.R. 3871, which would prevent experiments on animals 
in the District of Columbia. Upon recommendation of the 
Council, the following resolution was passed: ‘‘It is hereby 
resolved by the American Institute of Nutrition at its annual 
meeting in Chicago on April 16, 1941, that the Institute of 
Nutrition is opposed to the passage of this bill and earnestly 
urges that it be rejected. The President of the American 
Institute of Nutrition is directed to inform the Chairman of 
the Committee for the District of Columbia of the House of 
Representatives of this action.’’ 

The Secretary announced the following actions by the 
Council : 

1. The appropriation of 5 cents per member, to be taken from 
the Institute treasury, to defray expenses of the Federation 
Committee for the Protection of Biological Research, which 
deals with such matters as Bill H.R. 3871 just referred to. 

2. The appropriation of $10.00 for the support of the 
Federation Placement Service, to be taken from the Institute 
treasury. 

3. The appropriation when called for of $1.00 per member, 
from the Institute treasury, to meet the deficit in Publication 
Funds of the Federation. 

4. The authorization of an annual appropriation to the 
Treasurer’s office of $25.00 for clerical assistance. 
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President Carpenter announced the appointment of Dr. A. 
H. Smith as American Editor of Nutrition Abstracts and 
Reviews, in accordance with the request of the board of that 
journal. Doctor Smith reported on his activities to date. 
The Secretary reported the approval by the Council of $25.00 
for clerical expenses and authorization of an additional $25.00 
for the coming year. 

The Secretary announced the recommendation of the 
Council that the annual assessment for 1941-1942 be fixed at 
$1.00. Upon motion of Dr. J. R. Murlin, it was voted to in- 
crease this assessment to $2.00, for the purpose of accumulat- 
ing funds to purchase back the equity in The Journal of 
Nutrition, now held by The Wistar Institute. 

Dr. E. M. Nelson reported informally for the Committee on 
Vitamin Nomenclature, stating that a name for Vitamin K 
was under consideration, and raising the question as to whether 
a new name for the present term ‘‘nicotinie acid’’ should be 
sought. 

President Carpenter announced the appointment of the 
Nominating Committee for 1941-1942, as follows: G. O. Burr, 
Chairman, H. H. Beard, W. H. Chambers, H. J. Deuel, Helen 
Parsons. 

The Tellers, R. M. Bethke and L. C. Norris, reported that 
the following were elected to the offices named: 


President—A. G. Hogan 

Vice-President—L. A. Maynard 

Treasurer—W. H. Sebrell 

Secretary—A. H. Smith 

Councillor—H. B. Lewis 

Editorial Board—C. A. Elvehjem, R. M. Wilder, G. O. Burr. 


The Council recommended that the following be elected to 
membership: 


Herbert E. Carter Hazel M. Hauck Robert R. Sealock 
Charlotte Chatfield T. B. Keith Barnett Sure 

Floyd 8. Daft Karl E. Mason Ray D. Williams 
Marianne Goettsch Carl V. Moore Robert R. Williams 
J. R. Haag George Il. Satterfield Dillworth W. Woolley 


Robert 8. Harris Cecelia Schuck 
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This recommendation was adopted, and the candidates men- 
tioned were duly elected. 

A vote of thanks was extended to the Local Committee of 
the Federation for the most excellent arrangements made 
for the meeting. 


MEAD JOHNSON AWARD 


The presentation of the Mead Johnson and Company Award 
for research on the Vitamin B complex for 1941 was made on 
behalf of the Institute by Dr. C. A. Elvehjem, a member of 
the Committee of Judges. The Award was presented to Dr. 
R. J. Williams, for his ‘‘outstanding work in the discovery, 
isolation and identification of pantothenic acid.’’ Doctor 
Williams made a brief response, describing some of his recent 
work. 

EDITORIAL BOARD 

During the period of 13 months since the last report (March, 
1940 through March, 1941) 124 papers were published in 
The Journal of Nutrition; eighty-three submitted manuscripts 
were regarded as unacceptable, two being by foreign authors, 
and six papers were withdrawn by their authors. These, 
together with the eighteen now under consideration give a 
total of 231 papers considered by the editorial office and the 
board. 

The objective of endeavoring to publish ten papers per 
issue, which means an average of ten pages per article, has 
been quite well achieved as shown by the following data: 

Vol. 19 (Jan.—June, 1940) ..... . 57 articles 
Vol. 20 (July—Dee., 1940) .......... 60 articles 
Average per issue for year 1940 .. 9.9 articles 
Vols. 19 and 20 contained 613 and 635 pages, 
respectively. 
Average per article ............ 10.7 pages 

Examination of the office records shows that the number 
of articles submitted has a seasonal character. For this reason 
it is quite difficult to secure as prompt publication as is desired 
at all seasons of the year. 
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The question whether the size of present volumes or the 
number of volumes per year can be increased in order to 
guarantee more prompt publication of accepted manuscripts 
quite obviously depends upon securing greater financial sup- 
port for the Journal. The publisher, The Wistar Institute, has 
been quite generous in the matter of number of pages being 
printed per volume under the terms of our contract, the 
number per volume always having been more than the con- 
tractuai allowance. It is to be hoped that the needed additional 
financial support can be obtained. One way that this might 
perhaps be done would be by the adoption of a more liberal 
attitude in the matter of acceptance of advertising of foods 
for human use. The editor and editorial board would welcome 
an expression of opinion in this matter by the Council and 
individual members of the society. 

During the luncheon hour on April 16, 1941, a meeting of 
the editorial board was held at the Stevens Hotel. Editorial 
problems and policies were discussed. 


Respectfully submitted, 
L. A. Maynarp, Secretary, 
American Institute of Nutrition 


‘ 
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ABSTRACTS OF PAPERS 


Comparison of the anti-sterility and anti-muscular dystrophy potencies of alpha- 
tocopherol. Marianne Goettsch (introduced by W. M. Sperry), and A. M. 
Pappenheimer (by invitation), College of Physicians and Surgeons, New York. 


Alpha-tocopherol has been reported to prevent resorption gestations in rats and 
mice; testicular degeneration in rats; nutritional muscular dystrophy in rats, 
guinea pigs, rabbits, dogs, ducks and mice; cerebellar degeneration in chicks; 
and spinal cord lesions in rats. The minimum amounts of alpha-tocopherol required 
by animals on vitamin E low diets are being investigated. 

Anti-sterility potency. Single doses (0.5-50.0 mg.) of alpha-tocopherol were 
fed to rats at the beginning of the first gestation. Observations were made upon 
number of first, second and third litters born, number of young per litter, number 
born alive, number surviving 10 days of lactation and number protected against 
muscular dystrophy at the end of lactation. The requirement of mice was similarly 
determined. 

Anti-muscular dystrophy potency. Suckling rats of females on E low diets were 
given single doses (0.3-3.0 mg.) of alpha-tocopherol during the period of lactation 
and the minimum dose for prevention of the disease determined. 

Guinea pigs were cured of moderately severe nutritional muscular dystrophy, 
as determined by microscopic examination of muscle at biopsy, by single doses 
(25 mg.) of alpha-tocopherol. The lesions disappeared within 7 days and did not 
reappear for 3 to 4 months. 

The alpha-tocopherol was administered orally or parenterally, in the form of 
natural alpha-tocopherol, syn-dl-alpha-tocopherol, or syn-dl-alpha-tocopherol acetate. 


Dark adaptation of children in relation to dietary levels of vitamin A. Lydia J. 
Roberts, Helen Oldham (by invitation), Kathryn MacLennan (by invitation) 
and F. W. Schlutz, The University of Chicago. 


Three groups of children from different socio-economic levels were tested and 
dietary studies were made on two of the groups. Fifty matched pairs of children 
were selected from the group whose subjects had the lowest vitamin A intake. One 
of each pair was given a vitamin A supplement while the other served as a 
control. Both control and experimental subjects were retested after 2 and 9 weeks 
of supplementation. 

Analysis of the results show that: 

1. The mean rod thresholds of the three groups of children known to have had 
widely different vitamin A intakes were almost identical. 
2. Very few children in any group had subnormal adaptation as measured 
by this test. 
3. There was no correlation between adaptometer readings and daily vitamin A 
intakes although a number of children were receiving less than 1000 I.U. 
per day in their diets. 
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4. A slight but significant improvement was found in the mean rod plateaus 
of the fifty children receiving supplementation when compared with those 
of their partners. Actual improvement was found in only eleven experi- 
mental as against six control subjects. The effect of the supplementation 
was most pronounced in the fourteen individuals whose original readings 
were subnormal. 

These findings indicate either that the adaptometer does not measure the first 
signs of a vitamin A deficiency or that such a deficiency is uncommon among 
children in this area. 


Significance of lead in foods. L. G. Lederer (by invitation) and F. C. Bing, 

Northwestern University School of Medicine, Chicago. 

Lead is a widely distributed toxic metal that is found in minute amounts in 
almost every food if sufficiently sensitive methods for its detection are used. 
When the lead content of foods is higher than 1 p.p.m., it is our opinion that there 
is need for further study to determine if contamination is involved. The amount 
of lead in ordinary foods is such that it would be difficult for an infant to receive 
less than from 0.25 to 0.33 mg. of this element daily. These amounts are great 
enough to warrant taking all possible action to avoid contamination of foods with 
lead, especially of products which are fed to children. Milk, because of its high 
ealeium content, tends to prevent the absorption of lead. Fat in the diet has no 
demonstrable effect. 


Zine retention in childhood. A. Stern (by invitation), Margaret Nalder (by 
invitation), and Ieie G. Macy, Children’s Fund of Michigan. 


The polarographic method permits the easy and accurate determination of 
zine in ash solutions of food, urine and feces. It was employed in the study of 
the physiological role of zine in growth. 

The average zine content was found to be: for Irish potato, 0.077 mg./gm. 
dry weight; for mixed whole cow’s milk, 2.89 mg./liter and in the daily composite, 
containing twenty-two individual foods, 15.6 mg. The average daily excretion 
in urine and feces of children amounted to 0.5 mg. (range 0.4 to 0.6 mg.) 
and 10.4 mg. (range 7 to 12 mg.) respectively. From 2.6 to 4.2 and 44.6 to 78.8% 
of the ingested zine was excreted in the urine and feces, respectively. 

The average daily zine retention for eight children, 8 to 12 years of age, was 
observed. During 55 consecutive days for each child (eleven 5-day balances) 
totaling 440 experimental days the average daily zine intake varied from 15.2 to 
16.3 mg. (0.4 to 0.6 mg./kg. body weight) with an average retention of 4.8 mg. 
(0.11 mg./kg. body weight). The amount of zine retained ranged from 17.0 to 
52.3% of the zine ingested, while the apparent absorption was 2.12 to 55.4%. The 
relation of zine to iron, copper, manganese and nickel metabolism will be discussed. 


The comparative effect of iron, protein, ascorbic acid and the vitamin B complex 
on hemoglobin formation in humans. Ruth M. Leverton (introduced by Helen S. 
Mitchell), and Alice G. Marsh, University of Nebraska, Lincoln. 


The influence of daily supplements of iron, iron and ascorbic acid, certain 
vitamin B factors and protein on hemoglobin formation was determined in eighty 
college women. The subjects were matched according to their initial hemoglobin 
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value and then distributed equally into four groups. Group 1 received 120 mg. of 
iron from ferrous sulfate; group 2, 120 mg. iron plus 150 mg. ascorbic acid; 
group 3, 2 mg. thiamine plus 2 mg. riboflavin plus 25 mg. nicotinic acid; and 
group 4, 28 gm. protein from dry milk, cheese and peanuts. 

At the end of 6 weeks the average rise in hemoglobin was 1.0, 1.2, 1.0 and 
0.7 gm. per milliliter of blood for groups 1, 2, 3 and 4 respectively. For a second 
6 weeks groups 1 and 2 were given only ascorbic acid, group 3 was given only 
thiamine and group 4, egg yolk. Values in all groups dropped but not as low 
as they had been at the beginning of the study. 

These data, together with supplementary studies of iron absorption and 
excretion, emphasize the importance and value of dietary factors other than iron 
in overcoming the simple hypochromie anemia prevalent among women. 


The influence of prenatal diet on the mother and child. J. H. Ebbs (by invitation), 
W. A. Seott (by invitation), and F. F. Tisdall, University of Toronto and 
Hospital for Sick Children, Toronto. 


Studies have been made on the influence of good and poor prenatal diets on 
the health and obstetrical course of 400 women and their offspring. Each diet 
record was analyzed in order to determine as closely as possible the amount of the 
individual food components received by the mothers. Studies of the blood 
phosphatase, vitamin C and haemoglobin were made at intervals on both the 
mother and the child. Clinical observations and the laboratory investigations 
indicate that the prenatal diet has a striking influence on the health of the 
mother during pregnancy, labor and convalescence. The diet during pregnancy 
also markedly affects the health of the child during the first few months of life. 
The relation of the diet to the development of dental caries was also studied. 


The influence of diet on the composition of weight gains in pre-school children, 
Jean E, Hawks (introduced by Marie Dye), and Gladys Everson (by invitation), 
Michigan State College, East Lansing. 

On equi-calorie diets, pre-school children gained weight faster when they had 
4 rather than 3 gm. of protein per kilogram. Milk, meat and whole egg as protein 
additions to the diet produced muscle, fat and bone growth because retentions 
of nitrogen and calcium as well as phosphorus, sodium, potassium and chlorine 
were increased. Egg white and gelatin as protein additions produced only muscle 
and fat growth because there was an increase in nitrogen storage, but no increase 
in caleium, At the same time magnesium and potassium retentions were lower, 
causing decreased minerals in the tissue. Thus milk, meat and whole egg may 
have produced a better type of weight gain than egg white and gelatin. 

Additional calories from fat, starch or sugar produced tremendous weight 
gains which represented protein and fat tissue. The fat supplement caused no 
added calcium retention, therefore no increased bone growth. Carbohydrate 
supplements produced more nitrogen retention than fat and some calcium retention 
indicating protein, bone and fat growth. All high calorie diets reduced sodium, 
potassium and chlorine retentions. Thus calories added to a diet containing 
3 gm. of protein per kilogram may be an economical way of producing muscle 
and fat growth, but, since the mineral content of the tissue is low, the weight 
gain may be less satisfactory than that produced by milk, meat and whole egg. 
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Prewar diet in Belgium: the influence of restriction of imports on the health of 
the population. L. Brouha (introduced by D. B. Dill), Harvard University, 
Cambridge. 

The National Council for Nutrition in Belgium made a survey of the food 
problem during the period preceding the invasion. This nation-wide inquiry 
showed: (1) Average calories intake was around 2725 per day. (2) Proteins 
were sufficient, but animal proteins at the lowest limit. (3) Fats were at the 
lowest limit and butter was extremely low. (4) Carbohydrates were in excess. 
The diet was ill-balanced, the proportions being protein 1, fat 0.95, carbohydrate 5. 
Calcium and vitamin B were at the limit of danger. Vitamins A and D were low. 
The situation was already serious for the children. As a result of the war, sup- 
pression of importations, reduction of cattle and poultry, the actual diet is as 
follows: 

1. Average calories: 900 to 1400. The deficit varies from 25 to 75%. 

2. Proteins: 30 gm. Deficit from 25 to 85%. 

3. Fats: 12 gm. Deficit from 30 to 90%. 

4. Calcium: deficit increasing to 90%, between 3 to 18 years of age. 

5. Vitamins are very low, for butter, milk, eggs, cheese, citrous fruits have 

practically disappeared. Milk is available only for children under 4 years. 

It is beyond doubt that such an insufficient and unbalanced diet will have an 
ill effect upon the health of the population, mainly upon the health of children 
and adolescents. 

What are the foodstuffs which would be most helpful in case some could be sent? 

What is the diet that the population should have after the war is over in 
order to counteract the ill effects of partial starvation? 


The alimentary interconversion of thiamine and cocarborylase. E. 8. Nasset and 

J. F. Waldo (by invitation), University of Rochester. 

About half of a 74 micromol dose of thiamine or cocarboxylase is recoverable 
from a duodenostomy in the dog. When thiamine is fed, about 11% of the recovered 
portion is phosphorylated. Conversely, when cocarboxylase is fed, 55 to 78% is 
recovered as thiamine. The absorption and interconversion of these forms of the 
vitamin in the operated dogs occur rapidly in the upper portion of the digestive 
tract, including the stomach and the duodenum. Experiments done in vitro with 
various digestive juices in an attempt to localize the enzymatic processes concerned 
have been only partly successful. It has not been possible to demonstrate phosphory- 
lation of thiamine in vitro with juices from the stomach, pancreas, duodenum or 
jejunum. Mixture of juices and a mucosa extract also were inactive. The 
hydrolysis of cocarboxylase to thiamine is readily effected by duodenal or jejunal 
juice. 

The method of Melnick and Field was used in the determination of thiamine. 
Cocarboxylase was converted to thiamine with the aid of Taka-Diastase. 


Studies of the excretion of thiamine and its degradation products in humans. 
H. Pollack, M. Ellenberg (by invitation), and H. Dolger (by invitation), Mt. 
Sinai Hospital, New York. 


There are two components in human urine which stimulate the rate of glucose 
fermentation by yeast. One has definitely been isolated and identified as thiamine. 
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The other, not oxidizable in alkaline ferricyanide and not inactivated by bisulphite 
saturation, has been identified by inference as a pyrimidine. Schultz, Atkins and 
Fry have shown that the pyrimidines possess the same fermentation-stimulating 
activity as thiamine, mole for mole. Since the pyrimidine nucleus is an integral 
part of the thiamine molecule, it is important to determine the relationship of 
urinary pyrimidine to thiamine metabolism. 

Evidence is presented to show: (a) Complete deprivation of dietary thiamine for 
a period of 10 days changed the urinary thiamine to pyrimidine ratio from approxi- 
mately 9:1 to 1:9. (b) During this 10-day deprivation period the absolute 
amount of pyrimidine excretion remained at approximately the same level; while the 
free thiamine disappeared almost completely. (c) The 1 mg. ‘‘load test’’ before 
and after a 10-day deprivation period was not altered significantly. (d) The 
parenteral administration of 100 mg. of thiamine daily produced a tremendous 
increase in urinary pyrimidine excretion. (e) The deprivation of thiamine for 
10 days did not give rise to any evidence of vitamin B, deficiency, either sub- 
jectively, or objectively as measured by electrocardiogram, blood sugar, cholesterol, 
total protein, hemoglobin, red blood count, blood pressure and pulse rate. 

We wish to express our thanks to Dr. C. N. Frey and his associates. This work 
was supported in part by the Williams-Waterman Fund. 


Further observations on induced thiamine deficiency in man; thiamine require- 
ment of man. R. D. Williams (introduced by R. Wilder), and H. L. Mason 
(by invitation), The Mayo Foundation, Rochester, Minnesota. 


Twelve healthy adult women were maintained for a period of 5 months on a 
rigidly controlled basal diet containing 400 to 450 ug. of thiamine. Factors of 
the vitamin B complex other than thiamine were supplied in the form of autoclaved 
brewers’ yeast. This report will describe the mental state, the cardiovascular, 
gastrointestinal, metabolic and hematologic disorders observed during this period 
of moderate restriction of intake of thiamine and will compare them with 
observations made during a previous study,’ already reported, in which subjects 
received a diet containing less than 150 ug. of thiamine. 

Six of these subjects, maintained continuously on the controlled basal diet, 
were selected for the study of thiamine requirement of man. They were divided 
into two groups: Group 1 received thiamine chloride in an amount and for a 
period of time sufficient to replenish depleted stores of this vitamin; group 2 
received only the basal diet. Thereafter, both groups of subjects received 
identical supplements of thiamine chloride in gradually increasing amounts. The 
mental and physical states of the subjects were correlated with the various levels 
of intake of thiamine and with the excretion of this vitamin in the urine. 


1 Williams, R. D., H. L. Mason, R. M. Wilder and B. F. Smith. Observations on 
induced thiamine (vitamin B,) deficiency in man. Archives of Internal Med., 
vol. 66, p. 785, October, 1940. 


Fat metabolism in rat acrodynia, F. W. Quackenbush (by invitation), F. Kum- 
merow (by invitation), and H. Steenbock, University of Wisconsin, Madison. 
Ethyl linolate was found to cure completely an acrodynia which had been 

produced in rats on a diet free from unsaturated fatty acids. Pantothenic acid 
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had no effect, pyridoxine alleviated the symptoms somewhat and a supplement of 
the two was more effective than either alone. Rice bran extract (Vitab) was 
still more effective but when fed for long periods did not prevent a remission 
with the appearance of scaly feet and tails. Further supplementation with either 
linoleie or arachidonie acid effected a cure; linolenic acid was not curative. 
Linoleie acid and arachidonic acid also promoted normal reproduction and satis- 
factory raising of the young. 

Analyses of the total body fats revealed: (a) a reduction in the fat content 
and an inerease in the iodine value with the production of dermatitis; (b) an 
inerease in the fat content and a decrease in the iodine value after feeding linoleic 
acid; (e) a slight inerease in the fat content but no decrease in iodine value after 
feeding pyridoxine; (d) a marked increase in fat content and a decrease in 
iodine value after feeding rice bran extract or pyridoxine and pantothenic acid. 

The fatty acids from acrodynie rats or from rats which had been cured with 
rice bran extract were non-curative. 

Fatty livers were not encountered. 


Nicotinic acid and coenzyme levels in animal tissues. W. J. Dann and P. Handler 
(by invitation), Duke University Medical School, Durham, N. C. 


Nicotinie acid in tissues has been measured by a new procedure (Proc. Am. Soe. 
Biol. Chem., vol. 35, p. li, 1941) and parallel V-factor (coenzymes I and IT) 
estimations by the method of Kohn have been made. Results in two species 
are reported. 

Mean figures for twelve albino rats follow: Coenzyme content, expressed as 
micrograms coenzyme I equivalent to 1 gm. fresh tissue, were liver 396 + 33; kidney 
650 + 20; muscle 466 + 9. Nicotinie acid content, micrograms per gram, liver 
175 + 3.7; kidney 132 + 3.6; musele 86 + 0.9. All the nicotinie acid of muscle 
and probably all in kidney was present in coenzyme, but more than half the 
nicotinie acid in liver was not so combined. Direct nicotinie acid determinations on 
tissues of rats on a diet low in this factor gave rigid proof that the rat can 
synthesize this compound. 

For ten normal dogs tissue contents of coenzyme were: liver 438 + 46; kidney 
504 + 18; musele 310 + 12. Nicotinic acid contents were: liver 153 + 12; kidney 
95 + 3.4; musele 71+ 1.9. All the nicotinie acid of kidney is combined in 
eoenzyme but this is not the case in liver and muscle. In blacktongue the liver 
content decreases to 42% of normal and that of muscle to 72%; kidney content 
is unchanged. The liver nicotinic acid not bound in coenzyme is scarcely decreased 
at all. 

The sources of the wide discrepancies between the results of different workers 
will be discussed briefly. 


Factors affecting the increase in blood plasma ascorbic acid after oral ingestion, 
of vitamin C. E. Neige Todhunter, State College of Washington, Pullman. 


In mass studies of vitamin-C nutrition it is not always possible to obtain 
fasting blood samples. This study was undertaken primarily to ascertain how 
rapidly and to what extent ascorbic acid with breakfast would cause a rise in 
plasma ascorbic acid above the fasting level; also to study the effect of different 
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food sources of the vitamin in raising the plasma level, and to gain some further 
knowledge of the metabolism of vitamin C. Ascorbie acid was determined by 
Farmer and Abt micromethod and by a photoelectric colorimeter method. Blood 
samples were taken at 7:50 a.M., 8:30 and each succeeding } hour till noon. At 
8:00 a.m. 50 mg. ascorbic acid, either crystalline, or in a test food was taken with 
a standard breakfast. Data for each subject (college women) were collected for 
3 days for each test food, and good agreement was obtained. All subjects showed 
fair agreement in time of attaining the peak of the absorption curve. The amount 
of increase in plasma level was influenced by the initial level, and the hour of 
maximum inerease depended on the source of the vitamin, that from strawberries 
and cauliflower being later than from orange juice, whole orange or crystalline 
ascorbie acid. Within 3 to 4 hours after the meal, blood values returned to the 
fasting level. Iron salts, in either ferrous or ferrie form, did not appear to 
delay absorption, nor did a high fat intake. Increased intakes of 100, 200 and 
400 mg. of crystalline ascorbie acid gave corresponding increases in the peak of the 
plasma absorption curve. 


The influence of certain organic compounds on perosis. T. H. Jukes, University 
of California, Davis. 


Perosis was produced in chicks by a diet of glucose, washed casein, gelatin 
(or creatine), yeast, gum arabic, salt mixture, soy bean oil, and fish oil. Perosis 
was prevented and the growth rate was doubled by the addition of choline. How- 
ever, if manganese was omitted from the salt mixture, choline did not prevent 
perosis. Manganese and choline are thus both necessary for the prevention of 
perosis in chicks as well as in turkeys. 

A number of choline derivatives, supplied by Dr. A. D. Welch, were studied 
for their effects on perosis and growth. The triethyl homologue of choline was 
neither anti-perotie nor growth-promoting, while the monomethyl-diethy] homologue 
prevented perosis but did not promote growth. Betaine was completely ineffective, 
but betaine aldehyde had weak anti-perotic and growth-promoting effects similar 
to those observed on insufficient levels of choline. This may indicate a partial 
conversion of betaine aldehyde to choline in vivo. Furthermore, the failure of 
monomethyl-diethyl choline to promote growth while preventing perosis (a result 
also obtained with turkeys) may indicate that the growth-promoting and anti- 
perotie properties of choline reside in different parts of the molecule. 

If gelatin (or creatine) was omitted, perosis was not produced by the basal 
diet. This contrasts chicks with turkeys, which develop perosis even when gelatin 
(or creatine) is omitted from a similar diet. 


Isolation of lanthionine from various proteins. D. B. Jones and M. J. Horn (by 
invitation), Bureau of Agricultural Chemistry and Engineering, United States 
Department of Agriculture, Washington, D. C. 


Recently there was described by the authors the isolation from acid hydrolysates 
of sodium carbonate-treated wool of a new thio ether diamino acid, lanthionine, 
HOOC.CH (NH,).CH,.S.CH,.CH (NH,).COOH. By following the same procedure as 
was used with wool, we have now found that this amino acid can be isolated not 
only from other keratins, such as hair and feathers, but also from lactalbumin. 
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Lanthionine has also been isolated from the hydrolysis products of wool that had 
been treated with dilute sodium sulfide solution in the same manner as with 
sodium carbonate. Apparently the reagents used cause a splitting of the disulfide 
bonds of cystine resulting in structural changes of the protein so that on subsequent 
hydrolysis a thio ether amino acid is formed. It appears probable that the 
formation of lanthionine under these conditions may well be a property common 
to all proteins containing cystine. It is possible that the cystine of dietary proteins 
may be converted into lanthionine in the intestinal tract, which at times is distinctly 
alkaline in reaction. That a thio ether amino acid may play an important part 
in the sulfur metabolism of animals has already been assumed in connection with 
the possible intermediary relationship of cystine and methionine. Feeding experi- 
ments are in progress in order to see whether lanthionine can replace cystine or 
methionine in the diet. 


Nutrition in carcinogenesis. C. P. Rhoads (introduced by W. T. Salter), and 
C. J. Kensler (by invitation), The Memorial Hospital, New York. 


Experimental evidence has been obtained that hepatic cancer in three different 
strains of rats can be produced regularly by the administration of dimethyl amino 
azobenzol to rats taking a diet of brown rice and carrots. Supplement of this 
diet with yeast or liver extract in adequate amounts prevents completely the 
development of the cancer. The protective factor is none of the constituents of 
the vitamin B complex so far described. Certain evidence as to its nature will 
be presented. 

The effect of feeding the carcinogen to animals taking the deficient diet is an 
inhibition of the activity of at least two enzyme systems, co-carboxylase and 
cozymase, thus producing a conditioned or secondary deficiency disease. The 
metabolic breakdown products of the carcinogen have been isolated from the 
excreta of the treated animals and their structure established. One of these 
products is profoundly inhibitory to both cocarboxylase and cozymase systems in 
vitro. Acetylation of this compound, which occurs in vitro, removes all toxicity. 

The development of the mutation which characterizes the malignant tissue is 
marked by the presence of an oxidizing enzyme system which is no longer 
susceptible to the inhibitory effect of the toxic metabolic product of the carcinogen. 
The oxidation of the normal liver from which the cancer is derived is extremely 
susceptible to inhibition by this compound. This is the first demonstration that 
cancer tissue induced by a known chemical possesses an oxidative system which is 
immune to that chemical or its metabolic product. 


Progressive iodination of serum albumin. W. T. Salter and Jytte Muus (by 
invitation), Thorndike Memorial Laboratory, Boston City Hospital. 


When horse serum albumin is iodinated in alkaline solution, it assumes such 
marked thyroidal activity that it becomes a useful hormone with which to treat 
human myxedema. When the iodine is added to the protein in stages, at first 
no thyroidal activity is encountered—up to about 6% iodine content. This stage 
corresponds to iodination of the tyrosine in the protein. Thereafter thyroidal 
activity steadily increases as more iodine is added up to about 11%. This iodine 
moiety is greater than can be accounted for by the histidine present. In the course 
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of this latter treatment a thyroxine-like fraction is developed, which separates on 
hydrolysis. Thus simple alkaline iodination of a circulating protein molecule 
transforms one or more of its constituent amino-acids into thyroid hormone. 

This finding is of special interest because the circulating ‘‘hormonal’’ iodine 
of blood plasma is found to be prominent in the albumin fraction. This circulating 
albuminous iodine also consists of a thyroxine-like and a non-thyroxine fraction. 


ABSTRACTS OF PAPERS READ BY TITLE 


Vitamin A metabolism of college students. Jane C. Ebbs (by invitation and 
Esther L. Batchelder, Rhode Island Agricultural Experiment Station, Kingston. 


Dark adaptation records of 223 healthy college students (approximately one-fifth 
of the college enrollment) have been measured and analyzed statistically. The 
instrument used for the tests was the ‘‘rhodometer’’ previously reported. A _ bell- 
shaped distribution curve has been attained (skewness of 0.3315) for the minimum 
brightness perceived at the end of a 15-minute test. The mean, median, and 
mode were log 5.28 + .045, log 5.34 and log 5.40 micro-microlamberts, respectively. 

Several studies have been made of the response to massive doses of vitamin A. 
The first observations were of the dark adaptation 24 hours after administration 
of the test dose. One subject who had shown a gradual decrease in dark adapting 
ability which eventually fell below that of any of the subjects tested in the 
campus survey was tested each hour for 6 hours after administration of 91,000 L.U. 
as halibut liver oil. After 1 hour no apparent change in dark adaptation was 
observed; after 2, 3, 4 and 5 hours progressive increase was observed, reaching 
log 5.35 micro-microlamberts (the median value of the campus survey) after 5 hours. 
This value was maintained in tests given 24 hours following taking of the 
massive dose. It was maintained for several days on an intake of 91,000 I.U., 
but no further increase was observed. 


Prophylactic requirement for alpha-tocopherol in male and female rats, Gladys A. 
Emerson (by invitation), and H. M. Evans (by invitation), University of 
California, Berkeley. 


Alpha-tocopherol acetate was administered at three levels six times weekly 
to rats held on an E-low ration; the levels were 0.1, 0.25 and 0.75 mg. 

E-low animals of both sexes showed the typical plateauing in weight character- 
istic of vitamin E deficiency. Growth of all tocopherol-fed rats exceeded that of 
natural-food-fed rats. 

Twenty-five hundredths milligram a-tocopherol was sufficient for normal repro- 
duction in the male, while 0.1 mg. was inadequate as evidenced by the fact that 
half the copulations with normal females were sterile. 

The number and weight of young born to the females in each tocopherol group 
were the same. A striking difference in the young appeared in the lactation 
period. The offspring of 0.1 mg. mothers exhibited the dystrophy typical of vitamin 
E deficiency; half were dead by the thirtieth day and most of the survivors 
exhibited some degree of paralysis. 
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The young of the mothers receiving 0.25 mg. showed the same incidence but 
a less severe dystrophy, all affected animals having recovered by the thirtieth 
day. 

No dystrophy occurred in the young of mothers receiving 0.75 mg. and it is 
notable that their average weight at 30 days (92 gm.) was 9 gm. higher than in 
the offspring of mothers on the natural food diet. 

A second litter series gave almost identical results. 


The influence of sex on iron assimilation in the rat, 8. W. Kletzien, New York 
State Institute for the Study of Malignant Disease, Buffalo. 


Various published reports on the influence of sex on iron assimilation convey the 
impression that the female organism more efficiently assimilates iron than the 
male, Our data based on iron analyses of the total blood, liver, spleen, and carcass 
do not bear out this impression. We have found, as have others, that the female 
responds more quickly with a higher concentration of hemoglobin and exhibits 
evidence of greater liver iron stores than the male, but presumably these result 
from the lesser requirements for growth in contrast to those of the male. The 
male animal puts out a larger volume of blood of a lower hemoglobin content 
and builds into its soft tissues more iron on the other hand, thereby off-setting any 
apparent gains in the female and actually exceeding them in total iron assimilated. 

Carrying our studies further we have found that ovariectomy increases iron 
assimilation as does castration; such procedures nullify any previous differences 
in the pattern of iron distribution and bring about comparable responses in 
both sexes. Pregnant females as compared with virgin litter mate controls and 
males reveal however an increased capacity to assimilate iron on similar iron, 
copper, and basal diet intakes. This in itself is however not sufficient to maintain 
pre-pregnancy stores of iron. The iron assimilation of the pregnant female thus 
simulates that of the rapidly growing male. 


Calcium balances of young women on their customary or self-chosen diets. Hughina 
MeKay (by invitation), M. B. Patton (by invitation), Margaret A. Ohlson 
(by invitation), Martha 8. Pittman, Ruth M. Leverton (by invitation), and 
G. Stearns, Agricultural Experiment Stations of Iowa, Kansas, Nebraska and 
Ohio. 


Caleium balance studies of 109 college women, following their customary mode 
of living, eating their customary diets, and presumably in good health, showed a 
mean daily intake and balance of 0.9538 and 0.0307 gm. respectively. Corresponding 
figures for another young woman studied for forty-five 5-day periods were 
1.2389 and 0.0711. 

Thirty-six of the large group were studied for two or more periods. The 
variability of the ‘‘repeat’’ group was similar to that of the one individual. 

Average daily intakes for the 110 women ranged from 0.322 to 2.323 gm. 
One-third of the women having intakes less than 0.699 were in positive balance, 
as compared to two-thirds of the women having intakes greater than 0.699. 
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There was a trend toward more efficient utilization of calcium by women from 
17 to 20 years of age than by older women. 

Treatment of the data by linear regression indicates that, in 95% of the 
predictions for a population of which the group of 109 is representative, positive 
calcium balances will oceur on intakes ranging from 0.758 to 0.895 gm. daily. 


The relation of pantothenic acid and succinic acid to the growth of certain micro- 
organisms. L. Rane (by invitation), and Y. Subbarow (by invitation), Massa- 
chusetts Department of Health and the Harvard Medical School, Boston. 


Micro-organisms have been used as biological reagents to isolate pantothenic 
acid. Strains of group A hemolytic streptococcus and types of pneumococcus 
require the whole conjugated compound for growth. The §-alanine fraction is an 
essential growth factor for certain strains of the diphtheria bacillus while the 
acid portion is necessary for some strains of group D hemolytic streptococcus. 

Fractionation of a highly purified liver extract yielded a crystalline compound, 
the activity of which in promoting the growth of a strain of group D hemolytic 
streptococcus was comparable to that of hydrolyzed and non-hydrolyzed panto- 
thenic acid. The compound was identified as succinic acid. Synthetic succinie acid 
was similarly active when large inocula of organisms were used to seed the test 
media. Light inocula capable of inducing growth with the natural compound 
failed to show any activity with the synthetic. This variation indicated the 
possibility of a slight contamination of the natural compound by pantothenic 
acid or a component of pantothenic acid. The addition of pantothenic acid in 
completely inactive concentrations to synthetic suecinie acid produced full growth 
of even small inocula. 

Further discussion will be made of the possible nutritional significance of com- 
binations of compounds in sub-optimum proportions. 


Studies on the specificity of inositol. D. W. Woolley (by invitation), The Rocke- 
feller Institute for Medical Research, New York. 


Since it has been shown that inositol cures alopecia in mice fed on a purified 
diet, it was of interest to determine if other related substances possessed similar 
activity. In order to compare the responses of widely-separated species and to 
improve the quantitative aspects of the technique, a species of yeast was also 
tested for its behavior towards the compounds. For the yeast inositol was active; 
phytin, sodium phytate, inositol hexaacetate, soybean cephalin, quercitol, d-inositol, 
d-inositol monomethy] ether, ]-inosito] and 1-inositol monomethyl ether were less 
than one-tenth as active as inositol. Mytilitol (methyl inositol) was active. The 
chief difference found between the responses of yeast and mice was the ability 
of mice to respond to esters of inositol. Thus phytin, inositol hexaacetate and 
soybean cephalin were active in mice. 

Pantothenic acid has also been found to influence alopecia in mice. Hair may 
be lost in the absence of inositol or of pantothenic acid. In alopecia which results 
from lack of inositol, eventual spontaneous cure (either partial or complete) may 
oceur. 
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Nutritional status of college women; factors contributing to variability in basat 
metabolism. Charlotte M. Young (by invitation), Martha 8. Pittman, Elva G. 
Donelson (by invitation), and Gladys M. Kinsman (by invitation), Kansas State 
College, University of Minnesota, Oklahoma Agricultural and Mechanical 
College and Iowa State College. (Approved for publication by the Advisory 
Committee of the Regional Project of the North Central States Relation 
to the Nutritional Status of College Women.) 


At least four basal metabolism observations are reported on more than 400 
college women from one university and three colleges. About half of the students 
were observed for 2 to 4 years. Thus both a longitudinal and a cross sectional 
study have been possible. 

The purpose of the study was to record the basal metabolism of the college 
woman measured under her usual living conditions. Variability was considered a 
fundamental characteristic of basal metabolism. Certain factors contributing to 
variability have been segregated by statistical methods. 

Standard deviations for inter- and intra-individual variabilities confirmed the 
work of Boothby and Berkson (Am. J. Physiol., vol. 121, pp. 660-683). Data have 
been obtained to show that the method of selection of data is a variability factor 
of importance. The procedure of choice is (1) a eareful control of the testing 
environment and (2) use of all data except that discarded at the time of the test 
for errors in technique or non-basal condition of the subject. Significantly more 
variable results were obtained on the first day of testing which suggests the use 
of one ‘‘ practice day’’ for adaptation to the testing routine. Increased scholastic 
or extracurricular responsibilities were found to increase the variability of basal 
metabolism. Certain other factors are being investigated. 


GROUP DISCUSSIONS 


7: 30 PM. 


A. Making nutrition function. Helen Mitchell, presiding. 


Dr. Helen Mitchell, chairman, stated that the standards for specific nutrients 
had been set up in 1925 by the League of Nations and are now being revised. 
Dr. Lydia Roberts, member of the Committee on Food and Nutrition of the National 
Research Council, presented the tentative revision, pointed out the problems 
encountered in trying to establish values, stated the bases for selection of proposed 
standards, and how to meet them with a diet of natural foodstuffs. Dr. E. V. 
MeCollum considered that the thiamine, riboflavin and aseorbie acid levels are 
too generous, the iron and vitamin D levels too low. Dr. R. M. Wilder defended 
the thiamine figures and Dr. W. H. Sebrell those for riboflavin. Doetor Wilder 
then gave the history of the enriched flour program, concluding that since food 
fortification is here to stay we should fortify the foods used in large amounts by the 
poorer classes. Dr. Muriel Brown explained the use of nutrition clinics in Tennessee 


as part of the defense program. They hope to teach the people to desire to improve 
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their food habits by means of a cooperative health program for the undernourished 
children in the community. Dr. Martha Koehne emphasized the need to inspire 
people with the desire to be better than they are, to give them the information to 
make them better and to help them to apply this information. Colonel Paul Howe 
discussed the feeding of the army, and methods used to secure for the men menus 
that are nutritionally adequate and to have the food properly prepared. 


B. Trace elements in nutrition, C. A. Elvehjem, presiding. 


The significance of trace elements in nutrition was summarized by seven different 
speakers and after each speaker there was considerable informal discussion. 
M. O. Schultze reviewed the recent work on iron and copper with emphasis on 
the forms of iron in the body and the action of copper in the production of these 
compounds. E. Hove discussed both zine and boron and presented ample evidence 
for the essential nature of zinc, but stated that clear-cut evidence for the necessity 
of boron in animal nutrition was still not extensive. We were fortunate in having 
present in our group W. G. E. Eggleton of Lester Institute, Shanghai, China, 
and he discussed briefly his recent work on zine. A very complete summary of all 
our knowledge regarding cobalt and manganese was given by J. M. Orten. 
The role of cobalt in both the prevention of anemia and the production of 
polycythemia stimulated considerable discussion. The so-called toxic trace elements, 
fluorine and selenium, were discussed by P. H. Phillips and A. L. Moxon. Phillips 
emphasized the importance of maintaining the fluorine content of all diets at a 
low level in spite of certain experimental results indicating that fluorine retards 
dental caries. Moxon described recent studies on methods of counteracting selenium 
poisoning. C. V. Moore gave an excellent summary of the clinical aspects of the 
trace elements, and showed the limitations of our knowledge regarding the 
importance of these elements in human nutrition. The final discussion centered 
around the variable results obtained with different species, especially in regard 
to studies on the availability of iron. 


C. Nutritive significance of individual carbohydrates. 
H. J. Deuel, Jr., presiding. 


Phosphorylation and the comparative absorption of various 
sugars. 


G. T. Cori. When the rate of phosphorylation is compared with the rate of absorp- 
tion it is found that the two mechanisms do not proceed at a parallel rate. For 
instance galactose is the most rapidly absorbed of the sugars studied, followed in 
turn by glucose and fructose. On the other hand fructose is the best phosphate 
acceptor with galactose the poorest. Iodoacetie acid and phlorhidzin poisoning 
affect the organism in somewhat different ways. Phosphorylation is not abolished 
by adrenalectomy as the phosphorylation of some of the vitamins can oceur under 
this condition. 
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The relative glycogenic and ketolytie action of the various 
sugars. 
J. R. Murlin. The conelusion seems evident, even though the ketonuria is produced 
by such widely different experimental procedures as phlorhidzin poisoning, a high 
fat diet, fasting in humans, or feeding four carbon atom fatty acids to rats, that the 
individual carbohydrates vary in their ability to reduce an acetonuria. In general 
the results may be summarized in that galactose or fructose are markedly superior 
to glucose, with lactose and sucrose occupying intermediate positions. Galactose 
seems to form a glyeogen more resistant to breakdown than that formed after 


glucose. 


Respiratory metabolism. 

T. M. Carpenter. When heat production was used rather than surface area as a 
basis of sugar feeding, a better correlation was observed betwen different species. 
After fructose fveding a similarity is noted in the R.Q. of the canary, the goat, 
monkey, and man. The rat behaves differently. After galactose feeding man re- 
sponds in a manner different from all other species studied. After ingestion of 
glucose the monkey and man behave similarly. The R.Q. of the canary increases very 
markedly. In the cat the R.Q. continues to rise for a long period. 


Metabolism of hexitols. 


Fred W. Ellis. In a comparison after feeding mannitol and sorbitol it was noted 
that sorbitol was well tolerated while mannitol was not. When fed in cocoa butter 
over a 2-3 day period sorbitol did cause a slight increase in liver glycogen while 
mannitol failed to elicit such a response. 


Citric acid metabolism. 


A. H. Smith. Citrie acid is always produced in metabolic processes. In man from 
0.20-1.00 gm. per day is eliminated. The origin of citrie acid is as yet unknown, 
although the effects of various foods and regimes have ben studied. Thus when 
bicarbonate is fed the citric acid output is increased. The ingestion of acid causes 
the opposite effect. Of the various foods carbohydrate causes the greatest output 
of citrie acid, although there is a variation in the response to the individual sugars. 
Sucrose, starch, and dextrin are about twice as effective as glucose, fructose, and 
galactose. 


D. Effect of heat upon the nutritive value of proteins. 
Agnes Fay Morgan, presiding. 


Various phases of the effect of heat upon proteins were discussed by Drs. D. 
Breese Jones, L, C. Norris, J. W. Hayward, Helen Parsons, Joseph Routh, 
H. A, Mattill, R. J. Block, and A. G. Hogan. Several others also participated 
in the diseussion. 

Among the many points brought out was the fact that moist heat greatly 
improves the digestibility and the biological value of many plant proteins. Dry 
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heat may also improve the biological value of soybean meal but temperature 
and exposure time are more important than the type of cooking. This is also true 
for fish meals. Other animal proteins, meat products, when heated, have a 
decreased biological value not due to destruction of lysine and histidine since 
the heated protein when hydrolyzed is comparable with the unheated hydrolyzed 
protein. Beeause the loss in the biological value of wheat, casein, edestin, and 
liver, caused by dry heat, can be restored by either hydrolysis or additional lysine, 
it was suggested that dehydration results in protection of the lysine against 
enzymatic reactions. The addition of valine and leucine to lactalbumin made ap- 
preciable improvement in the biological value lowered by heating. Dogs on diets 
containing heated casein at death showed fatty livers and reduced serum protein. 
Neither additional lysine and histidine nor an increased intake of the protein 
compensated for the heat injury. It was suggested that new methods of studying 
the molecular structure of protein must be sought to unravel the story of its 
biological value. The significance in human nutrition of the deleterious effects 
of heat upon most animal proteins was emphasized. 


E. Heat regulation. L. H. Newburgh, presiding. 


Dr. R. L. Day emphasized that the premature infant had a higher heat loss 
than the adult because of a much greater proportionate surface area and for other 
reasons. Diurnal variations in body temperature were absent in early infancy. 
He pointed out that body temperatures as low as 88°F. were compatible with 
apparently normal health in premature infants. Dr. H. G. Barbour was concerned 
with the mechanism of control of loss of heat. He showed that in a cold environ- 
ment or when the internal temperature is rising at the beginning of a fever, heat 
is retained because vaporization of water is diminished. This diminution is brought 
about by concentration of the blood, the result of the passage of water out of the 
blood. It can be shown that there is a general increase in intra-cellular water 
content at this time. With an increase in environmental temperature there is a 
dilution of the blood before the increase in vaporization. The control of regulation 
of internal temperature appears to lie in the hypothalamus; cooling anteriorly, 
heating posteriorly. Dr. J. D. Hardy pointed out that there are two types of 
fever. One is due to a dramatic increase in heat production, and the other is due 
to a slight to moderate increase in heat production with an active suppression 
of heat loss. The first type occurs with exercise or a chill and may occur in 
health or disease, whereas the second type occurs in disease. Quantitative 
aspects were brought out by means of lantern slides. Dr. D. B. Dill spoke about 
acclimatization to high environmental temperatures. He pointed out that there 
was a large individual variation in capacity to adapt to high temperatures. A 
great variation occurs in individuals to sweat and also in the composition of sweat. 
When first exposed to such temperatures the sweat is concentrated, but later it 
becomes diluted. Dr. J. A. Greene described a method for measuring the per cent 
of heat lost by vaporization of water in the rat in the basal state and throughout 
the 24 hours. He also compared the per cents of heat dissipated by vaporization 
on the part of various mammals and noted that the albino rat lost 22%, the 
marmot 20%, the elephant 19%, the cow 26%, the rat 24% and the rabbit 25%. 


22 AMERICAN INSTITUTE OF NUTRITION 


F. Comparative nutritional requirements of various species. 
C. M. MeCay, presiding. 


A brief introduction showing the interplay between insect and animal nutrition 
was given by the chairman. Dr. R. Wulzen reviewed briefly her many years of 
study of the nutrition of planaria. Dr. W. H. Peterson then talked about the 
recent advances in determining the vitamin requirements of bacteria. Dr. Marianne 
Goettsch reviewed the history of the discovery of vitamin E and its importance to 
many animal species in the prevention of muscular dystrophy, and Dr. K. Mason 
summarized recent knowledge of sterility in the male. Dr. F. C. Bing presented 
an interesting paper concerning the usefulness and limitations of the mouse 
for experiments in nutrition. From the floor, Dr. C. A. Mills presented data 
showing the higher requirement of mice for thiamine when kept in a warm room. 
The program was concluded with a comparison by Dr. I. MeQuarrie of the diseases 
of children and adults observed in China with those of similar people in America. 


INDEX TO 


BSORPTION, comparative, of vari- 


ous sugars, and phosphorylation. 


See Group Discussions, C ..... » 
Abstracts of papers ...... 
Acid, ascorbic, iron, protein and vita- 


comparative effect 


min B complex, 
formation in 


of, on hemoglobin 
humans 
blood plasma ascorbic, after oral 
ingestion of vitamin C, factors 
affecting 
Acid, nicotinic, and coenzyme. levels 

in animal tissues 
Acid, pantothenic, and succinic acid, re- 


Acid, 


lation of, to growth of certain 
micro-organisms 
Acid metabolism, citric. See Group Dis- 


Acid, succinic, and pantothenic acid, re- 
lation of, to growth of certain 
micro-organisms 

Acrodynia, rat, fat metabolism in .... 

Adaptation, dark, of children in rela- 
tion to dietary levels of vitamin A 


Albumin, serum, progressive iodination 
Alimentary interconversion of thiamine 
and cocarboxylase ........ 


Alpha-tocopherol, comparison of ‘the 
anti-sterility and anti-muscular 
dystrophy potencies of ......... 

Alpha-tocopherol in male and female 
rats, prophylactic requirement for 

American Institute of Nutrition, pro- 
ceedings of eighth annual meeting 

Animal tissues, nicotinic acid and 
coenzyme levels in ......... 

Anti-muscular, and anti-sterility, dystro- 
phy potencies of alpha-tocopherol, 

Ascorbic acid, blood plasma, after oral 
ingestion of vitamin C, factors 
affecting increase in ......... 

Ascorbic acid, iron, protein and vita- 
min B complex, comparative effect 
of, on hemoglobin formation in 


humans ...... 

Assimilation, iron, in the rat, ‘influence 
ALANCES, calcium, of young 
women on their customary or 
self-chosen diets ......... 

Barpour, H. G. See Group Discus- 


Basal metabolism, factors contributing 
to variability in; nutritional status 


of college women 
BATCHELDER, EstHer L. See Ebbs, 

Belgium, pre-war diet in; influence 


of restriction of imports on the 
health of the population . 
Brva, F. C. See Group Discussions, F 
Bina, F. C. See Lederer, L. G. 
Buock, R. J. See Group Discussions, D 
Blood plasma ascorbic acid after oral 
ingestion of vitamin C, factors 
affecting increase in ........... 
Brovuna, L. Pre-war diet in Belgium; 
the influence of restriction of 


imports on the health of the popu- 
lation 


SUPPLEMENT 


as 


16 
21 


See Group Discus- 


American 


BRowN, MvRIEL. 
sions, A 
Business session, 

of Nutrition 
By-laws Committee, members of ...... 


Institute 


ALCIUM balances of young women 
on their customary or self-chosen 


Carbohydrates, individual, nutritive 

significance of. See Group Dis- 

Carcinogenesis, nutrition in 


a, T. M. Respiratory metabo- 
lism. See Group Discussions, C 
Child and mother, influence of prenatal 
diet on .. a 
Childhood, zine retention in ......... 
Children, dark adaptation of, in rela- 
tion to dietary levels of vitamin A 
Children, pre-school, influence of diet 
on composition of weight gains in 


Citrie acid metabolism. See Group 
Cocarboxylase and thiamine, alimentary 
interconversion of — ......... 
Coenzyme levels and nicotinic acid in 
animal tissues eee 


College women, nutritional status of; 
factors contributing to variability 
in basal metabolism ........... 

Committee on Mead Johnson award ... 

Committee to give technical advice re- 


garding food relief in Europe, 
Comparative effect of iron, protein, 


ascorbic acid and the vitamin B 
complex on hemoglobin formation 
Comparison of the anti-sterility and 
anti-muscular dystrophy potencies 
of alpha-tocopherol 
Complex, vitamin B, iron, protein “and 
ascorbic acid, comparative effect 
of, on hemoglobin formation in 
Composition of weight gains in pre- 
— children, influence of diet 
Compounds, organic, influence of cer- 
tain, on perosis . 
Corr, G. T. Phosphorylation and the 
comparative absorption of various 
sugars. See Group Discussions, C 
Council meeting, April 15, 1941 ..... 


ANN, W. J., ano P. HANDLER. 
Nicotinie acid and coenzyme levels 
in animal tissues ........ 

Dark adaptation of children in’ rela- 
tion to dietary leve's of vitamin A 

Day, R. L. See Group Discussions, E . 

Deficiency, induced thiamine, in man, 
further observations on; thiamine 
requirement of man 


Degradation products in humans, 
studies of excretion of thiamine 

DevueL, H. J., Jr. See Group Diseus- 
sions, C . 


18 


16 


to 


12 


10 
19 


A 
1 
= 
12 
9 
12 13 
20 
17 
9 
20 8 
17 
11 9 
7 20 
10 
10 12 
15 
‘ 
15 18 
1 
7 
12 
7 
16 
9 
| 13 
19 
1 
18 
15 
= 
10 
22 7 
~ 21 
20 
11 
12 
23 


INDEX 


24 


composition of 
pre-school chil- 


on mother 


influence of, on 
weight gains in 
cctv 
prenatal, influence of, 
pre-war, in Belgium ; influence of 
restriction of imports on the health 
of the population 
Dietary levels of vitamin A, 
adaptation of children in relation 
Diets, customary or self-chosen, calcium 
balances of young women on their 
Dinu, D. B. See Group Discussions, E 
Dotoer, H. See Pollack, 


Diet, 


Diet, 
Diet, 


Doneuson, Entva See “You ng, 
Charlotte M. ......... 
Dystrophy potencies, anti- sterility ‘and 


anti-muscular, of alpha-toc opherol, 
comparison of 


BBS, Jane 


AND EstTHeR L. 
BATCHELDER. Vitamin A metabo- 
lism of college students 

Esss, J. H., W. A. Scott anv F. 
TIspALL. The influence of pre- 
natal diet on the mother and child 

Editor of The Journal of Nutrition, 

Editorial Board, April 16, 1941 

Effect, comparative, of iron, protein, 
ascorbic acid and the vitamin B 
complex on hemoglobin formation 
in humans 

Effect of heat upon the nutritive value 


of proteins. See Group Discus- 

Eaaueton, W. G. E. See Group Dis- 

Election of Officers for 1941--1942.... 
Elements, trace, in nutrition. See 


Group Discussions, 
ELLENBERG, M. See Pollack, H. 
Frep W. Metabolism of hexitols. 
See Group Discussion, 
E.venJem, C. A. See Group Discus- 


Emerson, Guapys A. AND H. M. 
EVANS. Prophylactic requirement 


for alpha- -tocopherol in male and 
female rats 
Evans, H. M. See Emerson, Gladys A. 
Everson, Guapys. See Hawks, Jean 


thiamine and its de- 
products in humans, 


Excretions of 
gradation 
studies of 


ACTORS affecting the increase in 
blood plasma ascorbic acid after 
oral ingestion of vitamin C . 
Factors contributing to variability in 
basal metabolism ; nutritional status 
of college women ... 
Fat metabolism in rat acrodynia. 
Female and male rats, prophylactic re- 
quirement for alpha-tocopherol in 


Foods, significance of lead in “s 
Formation, hemoglobin, in humans, 
comparative effect of iron, protein, 
ascorbic acid and vitamin B com- 
Further observations on induced 
thiamine deficiency in man; 
thiamine requirement of man ... 


NAINS, 
pre-school 
diet on 


weight, composition of, in 
children, influence of 
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relative, and ketolytic ac- 


Gly cogeniec, 
See Group 


tion of various sugars. 
Discussions, C 
GorrrscH, MARIANNE, AND A. M. 
PAPPENHEIMER. Comparison of 
the anti-sterility and anti-muscular 


dystrophy potencies o alpha- 
GOETTSCH, MARIANNE. See Group Dis- 


F 
GREENE, J. A. See 
Discussions 
A. Making Nutrition Function 
B. Trace Elements in Nutrition 
C. Nutritive Significance of indi- 


Group 


vidual Carbohydrates ..... 
D. Effect of Heat upon the Nutri- 

tive Value of Proteins ...... 
E. Heat Regulation ........... 


F. Comparative Nutritional Re- 
quirements of Various Species 


Growth of certain micro-organisms, 
relation of pantothenic acid and 


P. See Dann, W. J. 


Harpy, J. D. See Group Discussions, 

Hawks, E., AND GLADyYs 
EveRSON. The influence of diet on 
the composition of weight gains 
in pre-school children ......... 

Iiaywarp, J. W. See Group Discus- 
sions, D 


Health of population, ‘influence of re- 


striction of imports on. Pre-war 
diet in Belgium ... ....... 
Heat, effect of, upon nutritive value of 
proteins. See Group Discussions, 
Heat regulation. See Group Discus- 
Hemoglobin formation in humans, com- 
parative effect of iron, protein, 


ascorbic acid and vitamin B com- 


Hexitols, metabolism of. See Group 
Hogan, A. G. See Group Discussions, 
Horn, M. J. See Jones, D. B. ..... 


Hove, E. See Group Discussions, B .. 
Hower, Pauu. See Group Discussions, A 
Hiumans, hemoglobin formation in, 
comparative effect of iron, protein, 
ascorbic acid and vitamin B com- 
Hiumans, studies of exeretion § of 
thiamine and its degradation pro- 


a. influence of restriction of, 
on the health of the population. 


Pre-war diet in Belgium ... 
Influence of certain organic compounds 
Influence of diet on composition of 
weight gains in pre-school children 
Influence of prenatal diet on mother 
Influence of restriction of 


imports on 


the health of the population. Pre- 
war diet in Belgium .......... 
Influence of sex on iron assimilation 
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ascorbic acid after 


Ingestion, 


Inositol, studies on specificity of .... 
Interconversion, alimentary, of thiamine 
and cocarboxylase ...........-- 
Iodination, progressive, of serum 
sop 
Iron assimilation in the rat, "influence 


Iron, protein, ascorbic acid and vitamin 
B complex, comparative effect of, 
on hemoglobin formation in 

Isolation of lanthionine from various 


ro D. B., AND M. J. Horn. Iso- 

lation of lanthionine from various 
proteins ee 

Jones, D. B. See Group Discussions, 

JuKes, T. H. The influence of certain 
organic compounds on perosis ... 


C. J. See Rhoads, C. P. 


Ketolytic action of various sugars, the 
relative glycogenic and, See 
Group Discussions, C .......... 

KINSMAN, GuLaDys M. See Young, 

KueTzien, S. W. The influence of 
sex on iron assimilation in the rat 

KOEHNE, MARTHA. See Group Discus- 


ANTHIONINE, isolation * from 
Lead in foods, significance of ........ 
LEDERER, L. G., AND F. 0.’ Bina. 


Significance of lead in foods .... 
Levels, coenzyme, and nicotinic acid in 
animal tissues 
Levels, dietary, of vitamin A, dark 
snpneee of children in relation 


Leverron, aNp ALice G. 
MarsH. The comparative effect 
of iron, protein, ascorbic acid and 
the vitamin B complex on hemo- 


globin formation in humans ..... 
LEVERTON, RutTH M. See McKay 


Liaison committee, members of ..... 


cCAY, C. M. See Group Discus- 
McCotuvm, E. V. See Group Discus- 
sions, 


McKay, HuGHina BL Patron, 
MARGARET A. OHLSON, MarTHA S. 
PittMAN, RutH M. LEVERTON 
AND G. STEARNS. Calcium balances 
of young women on their custom- 
ary or self-chosen diets 

McQuarrtk, I. See Group Discussions, 


MACLENNAN, 
Lydia J. 
Macy, Icte G. See Stern, A. 
Making nutrition function. 
Discussions, 


KATHRYN. See Roberts, 
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Male and female rats, prophylactic re- 
quirement for alpha-tocopherol in 
Man, further observations on induced 
thiamine deficiency in; thiamine 
requirement of man ...... 
ee ALIcE G. See Leverton, Ruth 
Mason, H. L. 
K. E. 


See Williams. 
See Group Discussions, 
MATTILL, H. A. 
Mead Johnson Award for research on 
vitamin B complex, report for the 


See Group Discus- 


Members of committee for Mead John- 

Metabolism, basal, factors contribut- 

ing to variability in; nutritional 


status of college women .... 
Metabolism, citric acid. See Group ‘Dis- 

Metabolism, fat, in rat acrodynia 
Metabolism of hexitols. See Group Dis- 


cussions, C ..... 
Metabolism, respiratory. " See’ Group 

Metabolism, vitamin A, of college 


Micro-organisms, growth of certain, re- 
lation of pantothenic acid and 
succinic acid to ...... 
Mriuus, C. A. See Group Discussions, F 
MITCHELL, HELEN. See Group Discus- 
V. See Group Discussions. 


MorGAN, AGNES F. 


sions, D 
Mother and child, ‘influence ‘of ‘pre- 


Moxon, A. L. See Group Discussions. 
Muruin, J. The relative glycogenic 
and ketolytie action of various 
sugars. See Group Discussions, C 
Muvs, J. See Salter, W T ........ 


MARGARET. See Stern, A. 


Nasset, E. S., anp J. F. Waupo. The 
alimentary interconversion of 
thiamine and cocarboxylase 

New members elected April 16, 1941 

NewsurGH, L. H. See Group Discus- 


Nicotinic ‘acid and coenzyme levels in 


Nominating committee for 194i— 1942 
Norris, L. C. See Group Discussions, 
D 


Nutrition function, making. See 
Group Discussions, A ......... 
Nutrition in carcinogenesis ........ 
Nutrition, trace elements in. See 
Group Discussions, B 


Nutritional requirements, comparative, 


of various species. See Group 
Nutritional status of college women; 


factors contributing to variability 
in basal metabolism ........... 
Nutritive significance of individual 
carbohydrates. See Group Diseus- 
sions, 
Nutritive value of proteins, effect of 
heat upon. See Group Discus- 
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( BSERVATIONS, further, on induced | 


thiamine deficiency in man; thia- 
mine requirement of man... . 
OHLSON, MARGARET A. See McKay, 


OvpHAM, HEL EN. Se » Roberts, Lydia J. 
Oral ingestion of vitamin C, factors 

affecting increase in blood plasma 

ascorbic acid after.......... 
Organic compounds, influence of cer- 

tain, on perosis. . 
OrtTEN, J. M. See Group Dise ussions, B 


JANTOTHENIC acid succinic 
acid, relation of, to growth of cer 
tain micro-organisms 

PAPPENHEIMER, A. M. See "Goettsch, 
Marianne .. 
Parsons, HeLen T. 
cussions, D 
Patron, M. B. 
Perosis, influence of 
compounds on .... 
Pererson, W. H. See Group Discus- 


See Group Dis- 
K Hughina 


certain organic 


sions, F ... 
Purmurs, P. H. See Group Discus- 


Phosphorylation and the comparative 
absorption of various sugars. See 
Group Discussions, C .......... 


PirTMAN, MARTHA 8S. See MeKay, 
Hughina 
PITTMAN, MARTHA 8. 


Charlotte M.. 
Plasma (blood) ascorbic acid after oral 
ingestion of vitamin C, factors af- 
fecting increase in... 
Pouvack, H., M. ELLENBERG AND H. 
Do.LaeR. Studies of the excretion 
of thiamine and its degradation 
products in humans. es 
Population, health of, influence of re- 
striction of imports on. Pre-war 
Potencies, dystrophy, anti-sterility and 
anti-muscular, of alpha-tocopherol, 
comparison of 
Prenatal diet, influence of, on mother 
Pre-school children, influence of diet 
on composition of weight gains in 
Presentation of Mead Johnson Award 
for Research on Vitamin B Com- 
Pre-war diet in Belgium; influence of 
restriction of imports on the health 
of the population 
Proceedings of the America an " Institute 
of Nutrition, eighth annual meeting 


Products, degradation, in humans, 
studies of excretion of thiamine 


Progressive iodination of serum albumin 
Prophylactic requirement for alpha- 
tocopherol in male and female rats 
Protein, iron, ascorbic acid and vitamin 
B complex, comparative effect of, 
on hemoglobin formation in humans 
Proteins, effect of heat upon nutritive 
value of. See Group Discussions, 


isolation of lanthio- 


Proteins, various, 
nine from 


MEROW AND H. STKENBOCK. Fat 


metabolism in rat acrodynia.... 
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ANE, L., AND Y. SupBArow. The 
relation of pantothenic acid and 
succinic acid to the growth of cer- 
tain micro-organisms 
Rat acrodynia, fat metabolism in 
Rat, influence of sex on iron assimila- 
tion in eas 
male and “female, prophylactic 
requirement for alpha- tocopherol in 
Regulation, heat. See Group Discus- 
Relation of pantothenic acid and sue- 
cinie acid to the — of certain 
micro-organisms . 
Requirement, prophylactic, for alpha- 
tocopherol in male and female rats 
Requirement, thiamine, of man; further 
observations on induced thiamine 
deficiency in man. 


Rats, 


Requirements, comparative nutritional, 
of various species. See Greup 

Respiratory metabolism. See Group Dis- 

Restriction of imports on the health 
of the population, influence of. 


Pre-war diet in Belgium...... 
Retention, zine, in childhood........ 
Ruoaps, C. P., C. J. KENSLER. 

Nutrition in carcinogenesis. 
Roverts, Lypia J., HELEN OLDHAM, 

KATHRYN MACLENNAN AND F. W. 

ScuLutTz. Dark adaptation of chil- 

dren in relation to dietary levels 

of vitamin A.... 


Group Discus- 


Ronerts, LypiaA. See 
JOSEPH. See Group Dise “us- 


ALTER, W. T., ANd J. Muvs. Pro- 
gressive iodination of serum albumin 
See Roberts, Lydia J. 


SCHLUTZ, 

Scuvuvtze, M. O. See Group Discus- 
Scortr, W. A. See Ebbs, J. H. 
SeEBRELL, W. H. See Group Discus- 

Serum albumin, iodination 
Sex, influence of, on iron assimilation 


Significance of lead in foods 

SMITH, A. H. Citric acid metabolism. 
See Group Discussions, C ee 

nutri- 


Species, various, comparative 
tional requirements of. See Group 


Specificity of inositol, studies on... ... 
Statement regarding administration of 
Mead Johnson award.... 
Status, nutritional, of college women : 
factors contributing to variability 
in basal metabolism 
Stearns, G. See McKay, Hughina. . 
STeENBOCK, H. See Quackenbush, F. W. 
STERN, A., MARGARET NALDER AND 


Icte G. Macy. Zine retention in 
Students, college, vitamin A metabolism 


Studies of excretion of thiamine and 
its degradation products in humans 
Studies on the specificity of inositol. . 
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Suecinie acid and pantothenic acid, 
relation of. to growth of certain 
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Sugars, various, comparative absorption 
of, and phosphorylation. See Group 
Discussions, C 

Sugars, various, relative glycogenic and 
ketolytic action of. See Group Dis- 
cussions, C .. 


TEXHIAMINE and cocarboxylase, ali- 
mentary interconversion of..... 
Thiamine deficiency, induced, in man, 
further observations on; thiamine 
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Thiamine, excretion of, and its degrada- 
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TISDALL, F. F. See Ebbs, = 
Tissues, animal, nicotinic acid and "co- 
enzyme levels 
Topuunter, E. Newer. Factors affect- 
ing the increase in blood plasma 


ascorbic acid after oral ingestion 
of vitamin C........-. 

Trace elements in nutrition, See Group 
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— children, influence of diet 


WILL IAMS, R. D., AND H. L. Mason. 
‘urther observations on induced 
thiamine deficiency in man; thia- 
min requirement of man... ... 

Wi.son, M. L. Nutrition and defense. 
See Scientific Sessions. 
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factors contributing to variability 
_ in basal metabolism 
Wemen, young, calcium balances of, 
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WOOLLEY, D. w. ‘Studies on the speci- 
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HOMOCYSTINE 


and 


HOMOCYSTEINE 


IOLOGICAL INVESTIGATIONS conducted since the 

discovery of homocystine and homocysteine sug- 

gest their importance in the metabolism of methionine 
and the relation of choline to that process.*** 


Homocystine and homocysteine are similar in certain 
respects, both chemically and biologically, to cystine 
and cysteine.** Although never isolated from natural 
sources, the biological importance of these synthetic 
substances has been established. 


Increasing interest in these two compounds and 
investigations now in progress may disclose other 
important functions for these synthetic sulfur con- 
taining amino acids. 


Homocystine SMACO and Homocysteine SMACO, 
suitably purified for use in biological research are 
now being prepared in the Research Laboratories of 
S.M.A. Corporation. 


1. pu Vicngaup, V., Dyer, H. M., and Harmon, J.: J. Biol. Chem., 
101:719:1933. 
2. pu V., CHANDLER, J. P., Mover, A. W., and D. M.: 
]. Biol. Chem., 131:57:1939. 
HOMOCYSTINE SMACO . Srncat, S. A., and Eckstein, H. C.: Proc. Soc. Exper. Biol. & Med., 
in 1, 5 and 10-gram bottles. 41:512:1939. 
. Virtue, R. W., and Doster-Virtue, M. E.: J. Biol. Chem., 128:665:1939. 


HOMOCYSTEINE SMACO 
in 1, 5 and 10-gram vacuum 


sealed ampuls. RESEARCH LABORATORIES 
S. M.A. Corporation 
PRICES ON REQUEST CHAGRIN FALLS, OHIO 
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10. 


APPROVED 
MOTION PICTURE FILMS 


The following films, taken at the Department of Embryology, Carnegie 
Institution of Washington, have been approved by the Review Committees of 
The Wistar Institute. All films are silent. 


THe EARLY DEVELOPMENT OF THE Vitro. By Warren H. Lewis 
M. D., and P. W. Gregory, Ph. D. (16 mm. Safety film, about 400 feet.) 
Rental for one day ........++. 


Tumor CELLS AND MACROPHAGES IN TISSUE CULTURES. RaT SARCOMAS AND 
Carcinomas. By Warren H. Lewis, M.D. (16 mm. safety film, about 360 feet.) 
Rental for one day ........... 


THE EaRLy DEVELOPMENT OF THE RaBsit Eao. Short film — Selected scenes from 
the long film.) By Warren H. Lewis, M. D., and P. W. Gregory, Ph.D. (16 mm. 
safety film, about 80 feet.) 


EarLy Divisions, 2-8 CELLS, or Living Monkey Virro. By Warren H. 
Lewis, M. D., and Carl G. Hartman, Ph. D. (16 mm. safety film, about 80 feet.) 
Rental for one day ........... 


Drviptne CANCER CELLS IN Vitro. By Warren H. Lewis, M. D., and Margaret 

Reed Lewis, LL. D. (16 mm. safety film, about 160 feet.) 
Rental for one day ........... 


GrRowTH OF CAPILLARIES AND ENDOTHELIUM FROM THE SuUB-CUTANEOUS TISSUE OF 

7-pay CkICK EmsBryos IN 2-DAY CULTURES IN LOCKE-BOUILLON-DEXTROSE- 

Mepium. By Warren H. Lewis, M. D. (16mm. safety film, about 140 feet.) 
Rental for one day ........... 


PrnocytTosis. DRINKING By CELLS. By Warren H. Lewis, M. D. (16 mm. safety 
film, about 264 feet.) 
Rental for one day ........... 


Divipine NorMAt Rat Fisrosiasts IN Vitro. By Warren H. Lewis, M.D. 
(16 mm. safety film, about 160 feet.) 
sk 


NorMAL AND ABNORMAL WHITE BLoop CELLS IN Tissuz CuLTuRES. By Warren H. 
Lewis, M.D., and Margaret Reed Lewis, LL. D., in co-operation with Arnold R. 
Rich, M. D., and Maxwell M. Wintrobe, M.D. (16 mm. safety film, about 400 feet.) 
Rental for one day ............ 


Distributed by 
THE WISTAR INSTITUTE OF ANATOMY AND BIOLOGY 
WOODLAND AVENUE AND THIRTY-SIXTH STREET 
PHILADELPHIA, PA. 


$25.00 
4.00 


$20.00 
3.50 


$ 5.00 
1.50 


$ 5.00 
1.50 


$10.00 
2.00 


$ 9.00 
2.00 


$16.50 
3.00 


$10.00 
2.00 


$25.00 
4.00 
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Rich in Vitamins B, and D 


Maybe there’s a more pleasant way of 
adding these two important vitamins 
to the diet than through a dish of this 
crisp, delicious, ready-to-eat cereal, 
KELLOGG’S PEP. But we don’t know it. 
Choice parts of wheat, enriched with 
vitamins Bi and D, flaked and toasted 
to a golden goodness! Each serving of 
PEP contains 40 I.U. of vitamin B: and 
325 1.U. of vitamin D. PEP is made by 
Kellogg’s in Battle Creek. 


COPYRIGHT, 1941, BY KELLOGG COMPANY 


LABCO MILK PROTEINS 


Advanced methods of physiological and medical research 
significantly reveal the role of proteins in animal metabolism. Purified 
milk proteins are frequently essential adjuncts for precise studies 
of this character. 


LABCO VITAMIN-FREE CASEIN 
AND 
LABCO LACTALBUMINS 
. widely used for many years, have estab- 
lished a confidence which merits acceptance for 
general and particular uses in metabolic and 
interrelated vitamin research. 


Prices and information on request 
THE BORDEN COMPANY 
LABCO PRODUCTS DEPARTMENT 
350 Madison Avenue, New York, N. Y. 
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BASIS 
4 
GexeTic AND eNDOCAD 
Mea yIOR 
CHARLES 


768 pages, 128 text figures 
113 plates— Price $7.50 


PREPUBLICATION ANNOUNCEMENT 


THE GENETIC AND 
ENDOCRINE BASIS FOR 
DIFFERENCES IN 
FORM AND BEHAVIOR 


as elucidated by studies of contrasted 
pure-line dog breeds and their hybrids 


R. SrocKarp, 
COLLABORATORS, AND 
O. D. ANDERSON AND W. T. JAMES 


will be ready for distribution October 1941 
First Edition Offered at Special 


Prepublication Price $5.00 
to Advance Subscribers Only. 


OFFER EXPIRES AUGUST 1, 1941 


Send Remittance and Order to 
THE WISTAR INSTITUTE OF 
ANATOMY AND BIOLOGY 
36th Street and Woodland Avenue 

Philadelphia, Pa. 


Bi 
DEFATTED WHEAT GERM 
1. Does not become rancid or deteriorate. 
2. Somewhat richer in vitamin Bl and 
15% richer in the proteins and min- 
erals than the germ from which it is 
derived. 


3. Fully prepared and ready to eat. 
Contains among other parts of the B 


complex— 
Vitamin Bl 
(Thiamin). ..10 International units 
per gram. 
Vitamin B2 
(Riboflavin). 7.5-8.0 micrograms 
per gram. 
Nicotinic 
Acid... Approximately 27 mg. 


per pound. 
This outstanding wheat germ product 
has had four years of acceptance by 
commercial organizations and laboratory 
workers. 


VIOBIN CORPORATION 
Room 814, 155 N. Clark St., Chicago, Il. 
CANADIAN BrRancH: VioBin (Canada) Limited 
637 Craig St., West, Montreal, Quebec 


| Section through two trays, 
showing nesting feature 
Ideal tray for displaying or storing slides. 
Carries 48-1”, 32-14”, or 24-2” slides. Visible 
at a glance. Nesting feature permits trays to 
be stacked. Dust proof. Entirely of metal, 
unbreakable and easily kept clean. Form 
compact storage units. 


Price $1.00 each 


Send orders to 
THE WISTAR INSTITUTE 
F 


ANATOMY AND BIOLOGY 
Woodland Avenue and Thirty-sixth Street 
Philadelphia, Pa. 
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NOTICE TO CONTRIBUTORS 


THE JOURNAL OF NUTRITION appears monthly for the publication of original 
research bearing on the subject of nutrition and occasional reviews of the literature 
dealing with this subject. 


THE JOURNAL OF NouTRITION is the official organ of the American Institute of 
Nutrition organized for the dissemination of scientific knowledge regarding nutrition. 
The officers of this Institute are, A. G. Hogan, President; L. A. Maynard, Vice- 
President; Arthur H. Smith, Secretary; W. H. Sebrell, Treasurer. 


Preliminary notices will not be accepted. No paper which has already appeared 
will be accepted nor will simultaneous publication elsewhere be permitted. 
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